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(54) Apparatus and process for cooling extruded objects 



(57) Device for cooling an extruded object (8) includes a chamber separated into regions (13-18) by vertical 
support diaphragms (34, 36-39) through apertures in which the object is guided. A vacuum pump (25) is 
connected via an exhaust pipe (26) and throttle valves (30) to each region (13-18). The partial vacuum 
established in each region is higher than that in the proceeding region in the extrusion direction (4). Coolant 
fluid enters the chamber via inlet pipe (58) and under the action of the partial vacuums passes sequentially 
through the regions (13-18) where it washes around and cools the object (8). A longitudinal web (44) over or 
under which the object is guided subdivides each region. Coolant passes between adjacent regions (13-18) 
through channels (52-55) below a chamber base plate (43) or through channels formed in the base plate. 
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The invention concerns a process for cooling elongated 
extruded objects and a device for cooling such objects. 
The process and device may also be useful for controlling 
the size of the object as it is cooled. 

Processes for cooling elongated, especially continuously 
extruded plastic objects are already known according to 
-US-A-5,008,051 or EP-D1-0 487 778 in which the extruded 
objects or sections are cooled by passage through a 
continuous cooling chamber. In such a continuous cooling 
chamber, the extruded section is sprayed on all sides with 
coolant, especially cooling fluid such as water, usually by 
means of spraying nozzles, so that by the end of the ' 
passage it exhibits an adequate rigidity and in the 
interior of the continuous cooling chamber a uniform 
partial vacuum is built up so that on growing cold any 
subsidence or collapse of the section walls is prevented. 
Because of the surface tension of the water, the water or 
the cooling fluid adheres during spraying to the surface of 
the section to be cooled so that the subsequently sprayed 
water or cooling fluid runs off over the existing film of 
cooling water and thus not all of the sprayed quantity of 
coolant comes into contact with the surface of the section 
to be cooled and, therefore, very large quantities of water 
per unit of time have to be sprayed on to the section in 
order to achieve a minimal cooling of the section during 
passage through the continuous cooling chamber. 

The underlying object of the present invention is to create 
a process for cooling and a cooling device for extruded 
objects such as window frame sections in which the energy 
consumption for the cooling of the object can be kept 
low. 

This object of the invention is achieved by the process 
according to claim 1. i n sucn a process the vacuum needed 




to maintain the required quality of the object can 
advantageously be used simultaneously for coolant transport 
and/or for the improved wetting and/or for intensification 
of rinsing around the surface of the object. As a result 
the energy consumption for cooling the object can be 
considerably reduced on account of the better rinsing 
around the object leading to a higher proportion of the 
.coolant coming into direct contact with the surface 
of the object to be copied. Thus the quantity of heat to 
be extracted can be extracted with a lower total amount of 
coolant per unit of time or with respect to the running 
metre of a manufactured object. 

Furthermore at the same time the additional consumption of 
energy to overcome the resistances in the spraying nozzle 
arrangements , as used in known processes and devices, is 
avoided in a surprising manner. Linked with this is also 
the advantage that less primary coolant, especially fresh 
water, is required as the quantity of coolant turned over 
and hence the amount lost arising from its turnover is 
less. 

In order to improve coolant circulation the coolant 
preferably overflows over support diaphragms which divide 
the chamber into the regions and/or over the upper edge of 
the object into flushing chamber parts of the regions. 

With the process including the advantageous features of 
claim 3 there is stronger cooling alternating between one 
or other side of the object and thus staged cooling and 
successive adjustment of stress, which possibly builds up 
in the object, can be balanced out. 

With the process including the advantageous features of 
claim 4 it is possible to use several codling and/or 
calibrating devices arranged independently of each other 



one behind the other or alternatively to use the section 
contour, which is required anyway for guiding and for 
stabilising the cross-sectional shape of the objects, 
simultaneously for subdividing the cooling chamber or the 
continuous cooling chamber. 

By means of the process sequence according to claim 5 the 
.higher vacuum which can act on the object during 
progressive cooling in order to ensure dimensional 
stability and surface planarity of the object can be used 
simultaneously for the continuous transport of the coolant 
over longer longitudinal regions of the object. 

Operation of the process according to claim 6 makes it 
possible to adjust very delicately and to determine 
independently in the individual regions the height of the 
coolant level together with the quantity of the overflowing 
coolant passing around the object. 

A simpler process operation is achieved by the measures 
according to claim 7 as a result of which the pressure 
conditions during cooling can be easily kept constant while 
the process is being carried out. 

Backwash of the coolant can be prevented by the process 
according to claim 8. 

A favourable throughflow and agitation of the coolant and a 
simple control of the quantity of coolant passed through 
the region in unit time is achieved by use of the process 
according to claim 9 . 

According to a second aspect of the invention there is 
provided a cooling device of an extrusion plant for 
installation behind an extruder in the extrusion direction, 
including a housing through which the extruded object 




passes, support diaphragms in the housing through which the 
object is guided and which divide the housing into 
consecutive regions, an inlet port and an outlet port for 
coolant and an exhaust opening which is connectable via an 
exhaust line with a suction intake of a vacuum pump and 
- means for establishing partial vacuums in the regions for 
moving coolant fluid through the regions in the device with 
the partial vacuum in each region being higher than that in 
its adjacent region preceding it in the extrusion 
direction. 

Preferably a longitudinal web is provided iii the housing 
which serves to subdivide the housing longitudinally so as 
to facilitate transport of the coolant through the housing 
by means of the partial vacuums • 

With the device including the advantageous features set out 
in claim 13, the longitudinal regions of an object or of a 
section lying opposite each other are ever more strongly 
cooled in successive regions and somewhat less strongly 
cooled in a region immediately connected to that so that 
strains building up during the more rapid cooling can be 
balanced out in the subsequent region in which a smaller 
reduction of the temperature of the object or a smaller 
removal of heat takes place. 

With the advantageous features set out in claim 15 

the dimensioning of the channels enhances the rate of flow 

or the intermixing of the coolant so that parts of the 




coolant at a higher temperature can be cooled down to a 
lower average temperature by the additional quantity of 
coolant. As a result of this the cooling effect of the 
entire cooling device can be additionally increased. 

It is possible to use a lower volume of coolant and a less 
complicated arrangement for the operation and manufacture 
_of the cooling device using the arrangement according to 
claim 16. It is also possible with such an arrangement to 
achieve the adjustment of the different partial vacuums in 
the individual regions when the cooling and calibrating 
device is started up. 

With the advantageous features set out in claim 17, flow 
conditions or turbulence remaining approximately constant 
are also improved in the first and last region in the 
direction of extrusion. 

With the advantageous features set out in claim 18 more 
energy efficiency exhaustion of the air, for producing the 
vacuum, and of the coolant required for cooling is 
achieved. 

A simpler formation of the vacuum can occur throughout the 
cooling device and throughout the respective regions using 
the advantageous features set out in claim 19. 

Using the advantageous features set out in claim 20 the 
entire cooling device can be evacuated in a simple manner 
with a single pump. 

With the advantageous features set out in claim 21 a 
sensitive and independent regulation of the vacuum in the 
individual regions can be achieved with which the 
differences in the partial vacuum in the individual 
immediately adjacent regions can be determined more freely. 



Despite the independent establishment of the partial 
vacuums in the individual regions it is possible to make do 
with a single vacuum pump using the advantageous features 
set out in claim 22. 

With the advantageous features set out in claim 23 a height 
.difference is produced between coolant surfaces in two 
immediately adjacent chambers which achieves a gushing 
overflow and hence a good and strongly changing wetting of 
the section which leads to an enhanced cooling effect. 

A difference in level between the coolant in two chambers 
in a region following each other in the flow direction can 
be advantageously determined by a device including the 
features in claim 24 so that the upper side of the object 
and a part of its upper lateral edge is intensively cooled 
when the coolant overflows. 

With the features claimed in claims 26 and 27 even in those 
regions in which the- longitudinal web confronts the object, 
a good flow of coolant and hence also a good cooling effect 
is achieved* 

With the advantageous features claimed in claim 28 as 
continuous hardening of the object during passage through 
the cooling device occurs on account of the cooling, thDse 
segments over which an intensive cooling occurs become 
larger and larger. Furthermore with a lower number of 
regions a higher cooling effect can be achieved. 

The object contour contained in the support diaphragms can 
simply adapt to tolerance fluctuations or oscillations in 
the object or window section with the arrangement claimed 
in claims 29 and 30 so that possibly resulting impairments 
in the surface of the object can be adequately avoided. 



Continuous laminar flows can be set up over the entire 
length of the cooling device using the arrangement claimed 
in claim 31 which makes an intensive cooling of the surface 
regions over the different longitudinal regions of the 
object possible. 

. Different advantages accrue from the use of features 
claimed in claims 32 to 44. For example in the immediate 
vicinity of the object the coolant may achieve a higher flow 
rate and thus the relative velocity between the more 
rapidly flowing coolant and the object, likewise advancing 
in the extrusion direction, can be produced more simply. 
This in turn initiates a higher wetting frequency of the 
surface of the object by the coolant and thus leads over 
all to an essentially more efficient cooling of the object 
with a considerably lower consumption of coolant. 

Finally a good and intensified cooling action of the 
extruded object is also achieved by the arrangements 
claimed in claims 45 to 50. 

The invention is explained by way of example in more detail 
on the basis of different embodiments illustrated in the 
figures. The figures show: 

Fig 1 - an extrusion plant with a cooling and - 
calibrating device according to the invention in side 
elevation and simplified schematic representation; 

Fig 2a - schematic sketch of a cooling and 
calibrating device in . simplified diagrammatic 
representation; 

Fig 3 - the cooling and calibrating device in side 
elevation cut along the lines III-III in Fig 4; 
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Fig 4 - the cooling and calibrating device 
according to Figs 1 to 3 in plan view cut along the lines 
IV- IV in Fig 3; 

Fig 5 - the cooling and calibrating device 
according to Figs 1 to 4 in front elevation cut along the 
.lines V-V in Fig 3; 

Fig 6 - a variant embodiment of the cooling and 
calibrating device according to Figs 1 to 5 in front 
elevation 

Fig 7 - a variant embodiment for the construction 
of the inlet and outlet port in a support diaphragm for 
connecting two immediately adjacent regions in side 
elevation cut along the lines VII -VI I in Fig 6; 

Fig 8 - another variant embodiment of a cooling and 
calibrating device in simplified diagrammatic 
representation ; 

Fig 9 - another embodiment of the cooling and 
calibrating device in side elevation cut along the lines 
IX-IX in Fig 10 and greatly simplified schematic 
representation ; 

Fig 10 - a plan view oh to the cooling and 
calibrating device in section according to the lines X-X in 
Fig 9; 

Fig 11 - the cooling and calibrating device 
according to Figs 8 to 10 in front elevation cut along the 
lines XI-XI in Fig 9; 



Fig 12 - the cooling and calibrating device 



according to Figs 8 to 11 in front elevation cut along the 
lines XII-XII in Fig 9; 

Fig 13 -' a further embodiment of the cooling and 
calibrating device in side elevation cut according to the 
lines XIII-XIII in Fig 14 and simplified schematic 
representation ; 

Fig 14 - the cooling and calibrating device 
according to Fig 13 in plan view cut according to the lines 
XIV-XIV in Fig 13; 

Fig 15 - the cooling and calibrating device 
according to Figs 13 and 14 in front elevation cut 
according to the lines XV-XV in Fig 13; 

Fig 16 - the cooling and calibrating device 
according to Figs 13 to 15 in front elevation cut according 
to the lines XVI -XVI in Fig 13; 

Fig 17 - another construction of the throughflow 
channels of the cooling and calibrating device according to 
Figs 13 to 16 cut in front elevation; 

Fig 18 - a further variant embodiment for the 
construction of the inlet and outlet ports in a support 
diaphragm for connecting regions immediately adjacent to 
each other cut in front elevation; 

Fig 19 - a further embodiment of the cooling and 
calibrating device cut in side elevation according to the 
lines XIX-XIX in Fig 20 and simplified schematic 
representation; 

Fig 20 - the cooling and calibrating device 
according to Fig 13 in plan view cut according to the lines 



XX-XX in Fig 19; 



Fig 21 - the cooling and calibrating device 
according to Figs 19 and 20 in front elevation cut 
according to the lines XXI-XXI in Fig 19; 

Fig 22 - the cooling and calibrating device 
.according to Figs 19 to 21 in front elevation cut according 
to the lines XXII-XXII in Fig 10, 

In Fig 1 an extrusion plant 1 is shown which comprises an 
extruder 2, an extrusion die 3 and connected behind the 
latter in the extrusion direction - arrow 4, a cooling and 
calibrating device 5. Arranged behind this cooling and 
calibrating device 5 as a further part of the extrusion 
plant 1 illustrated in a schematic and simplified manner is 
a caterpillar take-off 6 with which an object 7, for 
example a window section 8, can be manufactured. For this 
purpose the plastic 9 added in granulate form is 
plasticised in the extruder 2 and carried out via a worm 
conveyor 10 in the direction of an extrusion die 3. To 
support the take-off movement and the moulding process of 
the object 7 the latter is drawn off with the caterpillar 
take-off 6 after it has been cooled down sufficiently by 
the cooling and calibrating device 5 that it is adequately 
hardened for transmitting an advancing movement. 

The cooling and calibrating device 5 comprises two intake 
callipers 11 arranged one behind the other and a cooling 
chamber 12 arranged behind the latter. The intake 
callipers 11 are constructed in the present embodiment as 
dry callipers and give the object 7 the exact desired 
external shape. 

The cooling chamber 12 is sub-divided into several regions 
13,14,15,16,17,18 arranged one behind the other in the 




extrusion direction - arrow 4 . The cooling chamber 12 is 
formed by an air- and fluid-tight housing 19 through which 
flows a cooling liquid, in particular water 20. For this 
purpose there is' a tank 22 arranged for example beneath a 
setting up surface 21 of the extrusion plant 1, from which 
the cooling liquid , eg the water 20, is drawn out by means 
of a coolant pump 23 and can be forced through the housing 
. 19 so that the returning cooling liquid or the water 20 
flows back into the tank 22 again via a return tube 24. In 
the pipe to the return tube 24 or alternatively in the 
suction pipe to the coolant pump 23 an appropriate water 
cooler can be arranged with heat exchangers constructed 
according to the state of the art. It is of course also 
possible, however, to add fresh water repeatedly to the 
coolant pump 23 and to eliminate the used and warmed 
cooling water via the return tube 24 into a watercourse. 
As the necessary devices and arrangements for this purpose 
are adequately known from the prior art they will no be 
described further in more detail in the following in 
connection with the present invention. 

In order to avoid that during the manufacturing process of 
the object 7, that is during cooling, a wall or several 
walls or part surfaces of the object 7, in particular the 
window section 8, cave in or sag the object 7 is exposed to 
a vacuum during passage through the cooling and calibrating 
device 5 in the housing 19. This vacuum is produced for- 
example with a vacuum pump 25 which is connected via an 
exhaust pipe 25 and connecting pieces 27 with the 
individual regions 13 to 18. Each of the connecting pieces 
27 can be connected with a tee or a connecting tube on 
which a manometer 29 can be mounted when needed or 
permanently for monitoring and for adjusting the vacuum in 
each of the individual regions 13 to 18. For adjusting, 
corresponding throttle valves 30 can also be provided. 
Instead of the latter, however, it is also possible, by 
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determining the dimensions of through bores and connection 
channels between the individual regions 13 to 18, with one 
central exhaust connection for the vacuum pump 25, to 
determine the continuing increase in the vacuum in the 
individual regions 13 to 18 and thus also in the extrusion 
direction according to arrow 4 . 

Solely for the sake of good order let it be noted in this 
connection that the coolant pump 23 as well as the vacuum 
pump 25 and the associated pipe parts are illustrated only 
schematically and in disproportionate size in order to be 
better able to explain the arrangement and mode of 
operation of the cooling and calibrating device 5. 

In Figs 2 to 5 a possible embodiment variant of a cooling 
and calibrating device 5 is shown. 

The function and the construction of the cooling and 
calibrating device 5 is best gathered from the diagrammatic 
view in Fig 2 drawn in the style of a phantom drawing in 
which side walls 31, 32 and a support diaphragm 34 
receiving a section contour 33 are illustrated in a 
simplified manner and a covering plate 35 is removed. The 
consecutive regions 13 to 18 are constructed by the support 
diaphragms 34, 36, 37 , 38, 39, receiving the section 
contour 33 and arranged one behind the other in the 
extrusion direction - arrow 4 , in combination with ther end 
walls 40, 41. 

Each of these regions 13 to 18 is sub-divided by a 
longitudinal web 44 arranged between an underside 42 of the 
window section 8 and a base plate 43 into a chamber 45 and 
a flush chamber 46 on both sides of the object 7 or of the 
window section 8. A height 47 of this longitudinal web 44 
is slightly smaller than a distance 48 between the 
underside 42 of the window section 8 and the base plate 43 



of the housing 19. The resulting gap has a thickness of 
between 0.5 and 5 mm, preferably 2 mm, as a result of which 
a certain flow connection is formed between the chamber 45 
and the flush chamber 46. This suffices to cool the object 
7 appropriately, also on the surface facing the 
longitudinal web 44 by the coolant passing through at right 
angles to the longitudinal web 44 and flowing in the 
.longitudinal direction of the latter. 

By means of transverse webs 49 an outer wall 50 of the 
housing 19 is arranged at a distance below the base plate 
43. Between the transverse webs 49 channels 51, 52, 53, 
54, 55 and connecting channels 56 and 57 are constructed. 
The connecting channel 57 is connected via a connecting 
pipe 58 and via the coolant pump 23 with the tank 22 while 
the connecting channel 56 is likewise connected to the tank 
22 via a discharge pipe 59. As can be seen, the transverse 
webs 49 are displaced in the longitudinal direction of the 
housing 19, that is in the extrusion direction - arrow 4, 
with respect to the support diaphragms 34 and 36 to 39 and 
the transverse webs 49 are located in each case between two 
support diaphragms 34, 36 or 37 immediately adjacent to 
each other in the longitudinal direction - arrow 4. While 
these transverse webs 49 and the channels can also extend 
over an entire width 60 of the housing 19, it is equally 
possible that they extend in each case only between one 
side wall 31, 32 of the housing 19 and the longitudinal 
web 44 passing through the base plate and in this case down 
to the outer wall 50. In order now to enable a continuous 
passage of the coolant or of the water 20 through the 
housing 19 in the longitudinal direction - arrow 4 - as 
indicated with arrow 61, the connecting channel 57 is 
connected via an inlet port 62 with the chamber 45 of the 
region 13. In the region of the following support 
diaphragm 34, in the direction of transport, in the flush 
chamber 46 located opposite the object 7 an outlet port 63 



is arranged which opens out into the channel 55 passes 
through this channel below the support diaphragm 34 and via 
a further inlet port 62 now enters into the chamber 45 of 
the region 14. As is best seen from the plan view in Fig 4 
the inlet and outlet port 62, 63 are arranged at a distance 
from each other in the direction of travel in corner 
regions located diagonally opposite each other. In order 
.to enable a continuous passage of the liquid or of the 
water 20 from the coolant pump 23 to the tank 22, the 
coolant or the water 20 must flow away over an upper side 
64 of the object 7 iri order in region 13 to go from the 
chamber 45 into the flush chamber 46 as passage of the 
fluid below the object 7 or window section 8 is largely 
prevented by the longitudinal web 44. 

Thus as is schematically indicated by wavy arrows 61, the 
liquid or the water 20 entering through the inlet port 62 
flows away over the upper side 64 of the section from the 
chamber 45 into the flush chamber 46 and via the outlet 
port 63 to the channel 55 from where it enters through the 
inlet port 62 again into the chamber 45 but now that of 
region 14. In similar fashion, only in the opposite 
direction the coolant or the water 20 then flows around the 
window section 8 in region 14 and in the further regions 15 
to 18 and flows via the upper side 64 into the flush 
chamber 4 6 to the outlet port 63 which at this stage is 
again located in the corner region between the side wall 31 
and the next following support diaphragm 36 in the 
direction of extrusion - arrow 4. Each of these support 
diaphragms 34, 36 to 39 is provided, as is shown in Fig 5, 
with an aperture 65 which corresponds to the cross 
sectional shape of the window section 8 or of the object 7, 
is normally constructed as a section contour 33 and whose 
outer dimensions are determined by taking into account the 
degree of shrinkage on cooling of the object 7 during 
passage through the cooling and calibrating device 5 in the 



extrusion direction - arrow 4 . As a result of these 
regions 13 to 18 being partitioned from each other in an 
essentially air-tight manner by the support diaphragms 34, 
36 to 39, an essentially air-tight closure is thus also 
achieved in the region of passage of the object 7 as any 
possible air gap between the surface of the object 7 and 
the aperture 65 or of the peripheral surface of the section 
- contour 33 is sealed by a water film present on the surface 
of the object 7 after washing with the coolant which forms 
the sealing closure as for example with a liquid-seal 
vacuum pump. 

Were the coolant or water 20 is merely pumped by the 
coolant pump 23 through the housing 19 or the cooling and 
calibrating device 5, the cooling effect would be 
relatively slight as the object 7 or the window section 8 
would only be drawn through by a quantity of liquid or 
quantity of coolant which is essentially static or moving 
forwards at low speed. 

In order to enable an intensive exchange of the coolant, 
that is of a liquid, eg water 20, at the surface of the 
object 7 or of the window section 8 in the individual 
regions 13 to 18, the coolant or the water 20 is only 
pumped via the coolant pump 23 into the connecting channel 
57 and from there into the regions 13 to 18 so that at the 
beginning of the extrusion process the coolant fills for 
example the interior space of the housing 19 over the 
elevation 47. If the object 7, that is the window section 
8 is then moved along and it extends, as can be seen from 
£he illustrations in Figs 2 to 6, through the individual 
support diaphragms 34, 36 to 39 and the end" walls 40, 41, a 
vacuum will be built up in the regions 13 to 18 via the 
connecting pieces 27. Meanwhile by using the manometer 29 
and throttle valves 30 the vacuum in the individual regions 
13 to 18 can be adjusted so that the vacuum increases 



slightly from region 13 up to region 18, that is in the 
extrusion direction according to arrow 4 . For this purpose 
it is necessary to arrange an intake opening 66 in the end 
wall 41 in the region of the covering plate 35 in order to 
enable a corresponding air circulation and thus to ensure 
the build up of the vacuum. If, as shown in this 
embodiment, each region 13 to 18 is allocated its own 
. connecting piece 27, the vacuum is formed in the individual 
regions 13 to 18 by exhausting air through suction openings 
67 whilst then a dedicated intake opening 66 can also be 
arranged in each region 13 to 18. 

The suction openings 67 for building up the vacuum in the 
regions 13 to 18 are arranged in the support diaphragms 34 
and 36 to 39 in each case in the region of the covering 
plate 35 or alternatively close to the latter and open out 
into the connecting pieces 27 which are connected to the 
exhaust pipe 26. By this means it should be prevented 
that coolant, especially water 20, is also drawn in via 
these suction openings 67 into the connecting pieces 27 and 
thus transported to the vacuum pump 25. With this 
arrangement it is necessary to allocate to each region 13 
to 18 its own intake opening 66. If, eg only one suction 
opening 67 is arranged in the end wall 40, the regions 13 
to 18 have a flow connection among themselves by means of 
the intake openings 66 arranged in the support diaphragms 
34, 36 to 39, as a result of which the build up of the - 
vacuum can likewise be achieved. 

The vacuum in the regions 13 to 18 has the effect, as is 
best seen with reference to the schematic drawing in Fig 2, 
that the coolant, in particular the water 20, passed in by 
the inlet port 62 is lifted over the upper side 64 of the 
object 7, as represented by a wavy line, and a head of 
water with a coolant level 68 is formed. This build up of 
the head of water up to the coolant level 68 takes place in 



the chamber 45, that is in that chamber in which the inlet 
port 62 opens out, as an overflow of the water from the 
chamber 45 into the flush chamber 46 is prevented by the 
longitudinal web 44 and above that by the object 7. A gap 
remaining between the longitudinal web 44 and the object 7 
in the direction of the elevation is filled by the liquid 
flowing through from one region into the other 13, 14 or 
.14, 15. The height of the water level above the upper side 
64 of the object 7 or of the window section 8 now adjusts 
itself according to the vacuum prevailing in each case in 
the regions 13 to 18. 

As a result, however, a surprising effect then occurs in 
that by raising the coolant or the water 20 in the chamber 
45 of the following region 14, in the extrusion direction - 
arrow 4, a suction is exercised on the coolant in the flush 
chamber 46 of the region 13 which causes a rapid flow of 
coolant and an agitation of the latter through the flush 
chamber 46. The coolant or the water 20 thus flows from 
that part of the head of water in chamber 45 of the region 
13 overhanging the object 7, as indicated schematically by 
arrow 69, over into the flush chamber 46. In overflowing 
from the chamber 45 into the flush chamber 46 of the region 
13 the coolant or alternatively the liquid or the water 20 
washes round the upper side 64 and the side walls 70 of the 
object 7 in the manner of a waterfall or surge of water. 
As this overflow of coolant or water 20 in the manner of a 
waterfall takes place under highly variable pressure 
conditions it results in a film-like overrun of the coolant 
and, therefore, in an intimate contact with and washing of 
the object 7 or of the window section 8 . As a result a 
better heat transfer from the window section 8 to the 
coolant or the water 20 is achieved and more thermal energy 
can be removed with the same quantity of coolant. Thus for 
example comparative tests have shown that with 
approximately equal temperatures of the coolant or water 20 
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at the inlet port 62 and the outlet port 63 in hitherto 
known plants , a quantity of water of about 500 1/min must 
be applied to the window section via spray nozzles, whilst 
on using the device according to the invention or the 
process according to the invention only 20% of this 
quantity of water, ie 90 to 130 1/min are required in order 
to enable the same cooling effect or the removal of the 
_ same amount of heat. 

The build up of the individual heads of water in the 
various chambers 45 of the regions 13 to 18, and the 
overflow of the coolant or water 20 occurs in that the 
partial vacuum rises from one region 13, 14, 15, etc to the 
following region 14, 15, 16, etc; for example the region 14 
following the region 13 in the extrusion direction - arrow 
4 - being higher by 0.005 bar. 

As a result a pressure gradient is built up which causes 
the aspiration of coolant or water 20, for example from the 
lower head of water in the flush chamber 46 of the region 
13/ as indicated schematically by the arrow 69, into the 
region 14 with higher vacuum. This aspiration or drawing 
off of the coolant or water 20 which overflowed over the 
window section 8 in the region 14 occurs via the outlet 
port 63 and the inlet port 62. Analogously the further 
transport of the coolant from region 14 then also takes 
place to the further regions 15 to 18. 

The preferred variant of the embodiment has proved to be to 
feed the coolant, in particular the water 20, via the 
connecting pipe 58 at a pressure of 1 bar and in region 13 
to lower the pressure to 0*940 bar. In principle the same 
partial vacuum then prevails in region 13. The different 
height of the heads of coolant in region 13 in order to 
enable the overflow of the coolant or of the water 20, 
according to the arrows 69 from the coolant level 68 in the 



chamber 45 in the direction of the flush chamber 46, arises 
in that in the adjoining region 14 the pressure is lowered 
to 0.935 bar, that is there is a higher vacuum than in 
region 13. Depending on a diameter 71 of the outlet port 
63, in the region surrounding this outlet port 63, a 
suctional flow is now built up via the channel 55, as is 
clearly visible in Fig 3, and the inlet port 62 to the 
_ region 14, which exhausts the coolant from the region 13 
and, therefore, draws on the overflowing coolant or water 
20. According to whether the difference in the vacuum 
between the regions 13 to 18 is greater or smaller, the 
difference between the water levels in the chambers 45 and 
flush chambers 46 is also greater or smaller. Other fluids 
with high heat absorption capacity can for example also be 
used as coolants. If the diameter 71 of the outlet port 63 
is larger, the suction built up in the region 13 of the 
base plate 43 of the flush chamber 46 and hence the 
quantity of coolant drawn off is greater than when the 
diameter 71 of the bore is smaller. Because of these 
dependencies it is also possible that via the diameter 71 
of the bore for the outlet port 63 or the. cross sectional 
dimensions of slots forming the outlet port 63 or similar 
measures the pressure gradient in region 13 between the 
inlet port 62 and the outlet port 63 and thence by analogy 
in all other consecutively following regions 14 to 18 can 
be so determined that an adequate throughput of coolant or 
alternatively a correspondingly strong turbulence of the 
coolant or of the water 20 on flowing past the surface 
regions of the window section 8 or object 7 is achieved. 

Obviously the advancement of the coolant or alternatively 
the flow through the housing and the chambers 45 or flush 
chambers 46 is built up by the rise of the vacuum in the 
chamber itself on account of the different distances to the 
suction opening 67 so that in principle a suctional pull in 
the extrusion direction - arrow 4 - is exercised on the 
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coolant or the cooling liquid, that is eg the water 20, 
which supports the forward movement of the coolant through 
the housing 19 . 

With the same diameters for the inlet and outlet port 62, 
63 established at the outset the quantity of coolant or 
water 20 flowing through the regions 13 to 18 can be 
altered by the pressure difference between the individual 
regions 13, 14 or 14, 15 so that for example the quantity 
of coolant flowing through can be simply matched to the 
quantity of heat to be removed on the basis of the cross 
sectional area and the quantity of material per running 
metre of the object 7 to be manufactured. As a result it 
is for example possible to use the cooling and calibrating 
device, only after exchanging the individual support 
diaphragms 34, 36 to 39 as well as the end walls 40, 41, 
for the manufacture of objects 7 with different cross 
sectional shapes or cross sectional dimensions, wall 
thickness or similar, without loss of the advantages 
according to the invention. 

For the universal adaptation of the cooling and calibrating 
device 5 it is of course also possible to provide several 
outlet or inlet ports 63, 62 in each region 13 to 18 or, as 
was already explained previously, to construct these as 
slots' which can be opened or closed according to need when 
greater and smaller throughput quantities of coolant or- 
water 20 are desired. 

For this purpose, as is indicated as an example in Fig 5, 
several inlet ports 62 can be arranged in region 13 or also 
in the remaining regions 14 to 18, it being, possible to 
make the same or similar arrangements also for the outlet 
ports 63, as likewise illustrated only in region 13. For 
this it is advantageous if the inlet or outlet ports 62, 63 
are provided with an internal thread 72 so that they can be 
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closed or opened as required by means of plugs 73 or other 
appropriate closure elements such as stoppers or similar. 
Thus the throughput quantity and also the rate of 
throughflow of the coolant or of the water 20 can be 
matched in a simple manner to different running metric 
lengths of the object 7 to be cooled both with regard to 
different cross sectional thicknesses or cross sectional 
_ areas of the object 7 and also in adaptation to different 
extrusion speeds , that is speeds of passage of the object 
7 in the extrusion direction - arrow 4. 

As already explained above , any turbulence of the coolant 
or water 20, in the region of the head of water rising in 
every region 13 to 18 in the chambers 45 to the coolant 
level 68, is changed by the rate of inflow or alternatively 
the type of inflow of the coolant into the following region 
in each case 14 to 18. A continuous intermixing of the 
coolant in this head of water or an internal circulation is 
especially very useful because as a result the quantities 
of coolant adjacent to the outer surface of the object 7 or 
window section 8 are constantly exchanged and thus a better 
heat transfer can be achieved. 

In order to control or to accelerate this intermixing of 
the coolant in the head of water, instead of the 
arrangement of the outlet piorts or inlet ports 63, 62 in 
the region of the base plate 43, it is now possible to - 
arrange these in the support diaphragms 34, 36 to 39, as is 
shown as an example on the basis of the support diaphragms 
38 and 39 and of the associated views in Figs 6 and 7. 
Thus it is possible, using the water 20 or coolant flowing, 
or flowing under differential pressure, from the preceding, 
in the extrusion direction - arrow 4, into the following 
region 13, 14 or 14, 15 or 15, 16, etc to agitate that in 
the head of water in the chamber 45. Here also of course it 
is again possible, as already explained with reference to 
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Fig 5, that several inlet and outlet ports 62 , 63 can be 
arranged . 

Thus, as indicated by dotted lines, the inlet ports 62 and 
by analogy of course also the outlet ports 63 can be 
constructed as slots 74. These can for example run at a 
slant to the base plate 43 and also inclined to the side 
.walls 31, 32. 

As, however, is shown as an example in the outlet port 63 
in the region of the support diaphragm 39 and in the 
section in Fig 7, a slot 75 can also penetrate the support 
diaphragm 39 rising or falling in the extrusion direction - 
arrow 4. By means of a difference in height 76 between the 
inlet port 62 and the outlet port 63 a suitable guidance of 
the inflowing coolant or water 20 can be achieved and hence 
a directed agitation of the coolant in the head of water in 
the chamber 45. In addition it is for example also 
possible that an exit height 77 is reduced relative to the 
transit height of the slot to a size 78 so that in this 
region a jet effect arises which supports the agitation of 
the coolant or of the water 20 in the head of water . 

As is further shown in Fig 6, the fastening of the 
longitudinal web 44 can be done using fastening means 79, 
for example internal hexagon head screws, so that when 
using the cooling and calibrating device 5 for differently 
sized objects 7, for example window sections 8, tubes, door 
sections, covering strips and similar objects, a matching 
of the distance 48 between the base plate 43 and the 
underside 42 of the object 7 can take place simply. 

As is further evident from the representation in Fig 6, on 
arranging the inlet and outlet ports 62, 63 in the region 
of the support diaphragms 34, 36 to 39 the channels 51 to 
55 and the connecting channels 56 to 57 can be dispensed 
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with. 

The mounting or fastening of the individual support 
diaphragms 34, 36 to 39 and of the end walls 40, 41 in the 
housing 19 can take place in any form known from the prior 
art, such as eg by sticking, sealing, retaining strips, 
retaining studs, slots, sealing sections, grooves etc. 

In Figs 8 to 12 another variant of an embodiment of a 
cooling and calibrating device 5 is shown. 

As the basic structure of the cooling and calibrating 
device 5 in Figs 8 to 12 corresponds essentially to that 
according to Figs 1 to 7, the same reference symbols as in 
Figs 1 to 7 are used as far as possible for the same parts 
in the description of this embodiment. 

The housing 19 through which the object 7 or the window 
section 8 is guided consists of a base plate 43 and side 
walls 31, 32 and the covering plate 35 which for the sake 
of clarity is lifted off and not shown in Fig 8. The 
housing 19 is again closed by end walls 40, 41 - Figs 9 and 
10. 

Both in the end walls 40, 41 as well as in the support 
diaphragms 81 arranged between them in the interior of the 
housing 19 at a distance 80 from the end walls 40, 41 or 
from each other, section contours 33 or apertures 65 
adapted to the outer periphery of the object 7 are 
arranged, through which the object 7 or the window section 
8 according to height and width is led. During this the 
outer dimensions of the object 7 or of the apertures can 
become smaller from the end wall 41 via the support 
diaphragm 81 in the direction of the end wall 40, that is 
in the extrusion direction according to arrow 4, in order 
to take appropriate account of the shrinkage occurring on 



cooling. For extracting thermal energy from the object 7 
or from the window section 8 during the passage through the 
housing 19, at the beginning of the extrusion process the 
housing 19 is partially filled with coolant, in particular 
water 20; As was already described with reference to Figs 
1 to 7, this is. stored in a tank 22 and introduced into the 
interior of the housing 19 via a coolant pump 23 and a 
connecting pipe 58 and led back again to the tank 22 via a 
discharge pipe 59. For cooling the coolant or water 20 or 
another cooling liquid, such as for example oil or similar 
liquids, intermediate coolers 82 can also be provided in 
order to cool the coolant or water 20 down again to a 
desired starting temperature. 

Furthermore, for evacuating an interior space 83 of the 
housing 19, a vacuum pump 25 is arranged whose suction pipe 
84 can as an example be connected to several manometers 29 
and throttle valves 30. 

In contrast to the embodiment according to Figs 1 to 7, in 
the embodiment now described a longitudinal web 85 is 
provided which extends from the covering plate 35 into the 
region of an upper side 64 of the object 7 or of the window 
section 8. 

For this a height 47 of the longitudinal web 85 is 
slightly, as an example between 0.5 and 5 mm, smaller than 
a distance 48 between the inner side of the covering plate 
35 facing the object 7 and the upper side 64 of the object 

As the object 7 or the window section 8 runs, at a quite 
large distance from the base plate 43 or from, the inner 
surface facing it, both longitudinal sides are connected to 
each other between the respective support diaphragms 81 in 
the region of the side walls 31, 32 located opposite each 
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other/ whereas they are separated from each other in the 
region above the object 7 or of the section by the 
longitudinal web 85 . 

In the case of the variant embodiment now described, the 
individual regions 86 to 89 separated from each other 
between the longitudinal web 85 and the right side wall 31, 
_in the extrusion direction - arrow 4, are formed by 
partitions 90 to 92 which in each case between the side 
wall 31 and the longitudinal web 85 seal the open space 
between the support diaphragms 81 and the covering plate 35 
in an air-tight manner. By arranging further partitions 
93, 94 further regions 95 to 97 can be produced between the 
longitudinal web 85 and the left side wall 32, with 
reference to the extrusion direction - arrow 4, these 
regions 86 to 89 and 95 to 97 being displaced relative to 
each other in such a way that they overlap each other in 
the longitudinal direction. This is achieved in that 
between the partitions 90, 91 and 91, 92 in each case a 
support diaphragm 81 is arranged on which no partition is 
set up, and then opposed to this support diaphragm 81 on 
the opposite side of the longitudinal web 85 one of the 
partitions 93 or 94 is arranged, between which again a 
support diaphragm 81 is arranged on which no partition is 
set up. 

In that between the individual support diaphragms 81 or- 
al ternatively between the end wall 41 and the nearest 
support diaphragm 81 and between the end wall 40 and the 
nearest support diaphragm 81, the space between the base 
plate 43 and an underside of the object 7 is not closed, 
this space serves as a flow channel which connects the 
inlet and outlet port 62, 63 to each other. As a result a 
direct connection between the region 86 and the region 95 
or between the partitions 90 and 93 arranged in the 
extrusion direction - arrow 4 - immediately consecutive 



• - 26 - • 

to the support diaphragms 81 is possible. By this, 
however, a connection of the region 95 with the region 87 
between the partitions 9 3 and 91 , of the region 87 with the 
region 96 between the partitions 91 and 94, of the region 
96 with the region 88 and, between the partitions 94 and 
92, of the region 88 with the region 97 and between the 
partition 92 and the end wall 40, the region 97 with the 
region 8,9 is also enabled. 

As is shown schematically on the basis of the diagrammatic 
representation in Fig 8 in which again for better clarity 
the covering plate 35 has been removed and presented in the 
styie of a phantom drawing, by means of the vacuum in 
region 95 which is slightly higher than the vacuum in 
region 86 the coolant or the water 20 is raised to a level 
98 or alternatively a head of liquid comprising coolant is 
built up whose coolant level 99 is located above an end 
edge 100 of the support diaphragm 81 which supports the 
partition 90 between the longitudinal web 85 and the side 
wall 31. 

As a result of the vacuum being higher in region 87 than in 
region 95, as will be explained in further detail in the 
following, an effect' occurs similar to that already 
explained for the previously described embodiment on the 
basis of Figs 2 to 5, in which the coolant flows down from 
a chamber 101 arranged in region 95 into a flush chamber 
102 in the manner of a waterfall, as below the object 7 as 
a result of the cross connection between the region 87 and 
the region 95, a suctional pull acts on the coolant in the 
flush chamber on account of the higher vacuum in region 87. 
Therefore the water flowing down from the coolant head 103 
from the chamber 101, after washing round the object 7 and 
being sucked through below the object 7 is drawn into the 
chamber 104 to form a further coolant head i03 with the 
coolant level 99. This chamber 104 is bounded by the 
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partition 90 and the support diaphragm 81 facing this, as 
well as by the following, in the extrusion direction in the 
sense of arrow 4, support diaphragm 81, the side wall 31 
and the longitudinal web 85. This transport route of the 
water 20 for cooling the object 7 is additionally made 
clear by means of the arrows 105 and 106. From the chamber 
104 the water then flows or falls subject to the suction of 
.coolant into the next region according to the arrow 105 
into the flush chamber 107 in which there is a coolant head 
of lower height and is sucked on into the following chamber 
108 of region 96 for the formation of the coolant head 103. 

In order to illustrate graphically the different pressure 
conditions in the different regions 86 to 89 , 95 to 97, in 
Fig 8 the coolant or the water 20 was illustrated and that 
region in which a suction effect exists in region 87 on 
account of the higher vacuum in region 96 made optically 
visible by a dotted line. Thus the falling or flowing down 
of the coolant from the height of the coolant level 99 
according to the arrows 105 into the region of the coolant 
level of the lower coolant head is supported, while on 
account of the constantly changing . suction in the region of 
the partial region marked by dotted lines of region 87 on 
account of the suction action exercised over the coolant 
head 103 in the region of the base plate 43, the coolant 
flowing down from the coolant level 99 is strongly agitated 
and therefore a good cooling of the object 7 is attained. 

The further transport of the coolant or water 20 through 
the regions 88, 97 and 89 then occurs analogously. 

The formation of the different vacuum, which can be higher 
by 0.002 to 0.1 bar per region in the extrusion direction - 
arrow 4, can now as an example occur in such a way that the 
individual regions are connected above the coolant level 99 
by flow openings 109 so that, as is schematically indicated 
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by the thin arrows 110, a vacuum is built up throughout the 
entire housing 19, in that through the suction pipe 84 the 
air is sucked off from the interior of the housing by the 
vacuum pump 25, while by means of the size of the flow 
openings 109, in particular their cross sectional area, the 
drop in pressure from region 89 to the region 97 and then 
to the region 88, 96, 87, 95 and 86 can be determined. In 
.the end wall 41 the intake opening 66 is again arranged for 
the build up of the vacuum* By this means it is possible 
by a central suction and the corresponding layout of the 
flow openings 109 to control the drop in pressure or 
alternatively the gradation of the vacuum in the individual 
regions simply. 

Of course, however, it is also possible, as is also 
indicated schematically in Fig 9, to allocate a connecting 
tube 111 to each individual region and to seal the flow 
openings 109 or not to provide them at all. In this case 
the vacuum can then be adjusted using a manometer 29 and a 
throttle valve 30 which can be arranged over the entire 
duration of operation or only during the start-up of the 
extrusion process, with each individual region being 
allocated its own intake opening 66. 

The mounting or fastening of the individual support 
diaphragms 81, the partitions 90 to 94 as well as the end 
walls 40, 41 in the housing 19 can take place in any form 
known from the prior art, such as, eg by sticking, sealing, 
retaining strips, retaining studs , slots, sealing sections, 
grooves etc . 

In Figs 13 to 16 a further possible variant embodiment of 
the cooling and calibrating device 5 is shown. As the 
basic construction corresponds essentially to the 
embodiments already described previously, in the 
description the same parts are provided as^far as possible 



- 29 - 



with the same reference symbols . 

The housing 19 through which the object 7 or the window 
section 8 is guided consists of the covering plate 35, the 
base plate 43, the end walls 40, 41 as well as the side 
walls 31, 32 which thus enclose the interior 83. 

.The interior 83 of the housing 19 is again sub-divided in 
its longitudinal extension in the extrusion direction - 
arrow 4 - by the support diaphragms 34, 36 to 39 into the 
regions 13 to 18. In this embodiment the support 
diaphragms 34, 36 to 39 are arranged in the extrusion 
direction - arrow 4 - at different distances 112, 113, 114, 
115, 116, 117 from each other or from the end walls 40, 41. 
Seen in the extrusion direction - arrow 4 - the distances 
112 to 117 increase continually from the end wall 41 in the 
direction of the end wall 40. As a result the object 7 
from the extrusion die 3 running through the intake 
calliper 11 and entering into the cooling and calibrating 
device 5 in its initially still doughy state is better 
guided over a shorter distance through the apertures 65 
arranged in the support diaphragms 34, 36 to 39 which form 
the section contour. On passing through the cooling and 
calibrating device 5, once the object 7 has already been 
cooled down a little and thus more firm, the distance 112 
to 117 of regions 13 to 18 are continually enlarged. Such 
an arrangement of the support diaphragms 34, 36 to 39 i-s of 
course also possible with the variant embodiments described 
previously. 

With this embodiment the individual support diaphragms 34, 
36 to 39 are inserted into recesses 118, 119 in the side 
walls 31, 32. These recesses 118, 119 are arranged in a 
plane oriented vertically to the base plate 43 and at right 
angles to the extrusion direction - arrow 4. Thus it is 
possible in a simple fashion to change the cooling and 



calibrating device 5 over quickly to different sectional 
shapes of the object 7, as the section contours 33 arranged 
in the support diaphragms 34, 36 to 39 can be simply 
interchanged. Sealing of the individual regions 13 to 18 
relative to each other can be achieved , eg by sealing 
strips, jointing compound or sealing elements which are 
arranged on the peripheral edges of the support diaphragms 
34 , 36 to 39. As a result a sealed closure is achieved 
between the support diaphragms 34, 36 to 39 and the base 
plate 43, the covering plate 35 and the side walls 31, 32. 

In the extrusion direction - arrow 4, each of the regions 
13 to 18 is sub-divided by the longitudinal web 44 arranged 
between the underside 42 of the object 7 and the base plate 
43 into the chambers 45 and the flush chambers 46 on both 
sides of the object 7. The height 47 of the longitudinal 
web 44 is again slightly smaller than the distance 48 
between the underside 42 of the window section 8 and the 
base plate 43 of the housing 19. The resultant gap between 
an upper side 120 of the longitudinal web 44 and the 
underside 42 of the object 7 has a thickness between 0.5 ram 
and 5 mm, preferably 2 mm, as a result of which a certain 
flow connection between the chamber 45 and the flush 
chamber 46 is formed- This is sufficient also to cool the 
underside 42 of the object 7 facing the longitudinal web 44 
as is indicated schematically by an arrow 122. 

A further advantage of this arrangement consists in that 
with the same elevation 47 of the longitudinal web 44, the 
lowest surface of the section contour 33 moulded in the 
support diaphragms, that is that which is nearest to the 
base plate 43, is always at about the same distance from 
the base plate 43. By varying the thickness 121 of the 
gap, the cooling effect desired there can be simply 
controlled. Thus, the height of the section contour 33 can 
be adjusted exactly with respect to the surface of the base 



plate 43. The side walls 31, 32, the base plate 43, the 
covering plate 35 and the longitudinal web 44 remain 
unchanged and only the support diaphragms 34, 36 to 39 have 
to be interchanged. Obviously, however, it is also 
possible to mount both end walls 40, 41 likewise in 
recesses 118, 119. The fixing of the support diaphragms 
34, 36 to 39 or of the end walls 40, 41 in terms of height 
. occurs on the one hand by the base plate 43 and on the 
other hand by the covering plate 35. In order to be able 
to correct for possible manufacturing inaccuracies of the 
section contour with respect to the direction running 
transverse to the extrusion direction - arrow 4, the 
recesses 118, 119 are worked deeper into the two side walls 
31, 32 than the width of the support diaphragms would 
require. By means of the so resulting play on both sides, 
a certain self -centring of the support diaphragms 34, 36 to 
39 or of the end walls 40, 41 by or on to the object 7 is 
possible. 

The coolant or the water 20 is stored in the tank 22 and is 
fed by the coolant pump 23 via the connecting pipe 58 to 
the region 13 and there rises in the chamber 45 over the 
upper side 64 of the object 7 until the schematically 
indicated coolant level 68 is reached. By means of the 
coolant or water 20 subsequently conveyed by the coolant 
pump 23, this overflows from the chamber 45 into the flush 
chamber 46 as is indicated schematically by the arrow 65. 

The individual regions 13 to 18 again have a flow 
connection among themselves through flow channels 123, 124, 
125, 126, 127 arranged alternately on both sides of the 
longitudinal web 44 which connect the inlet and outlet 
ports 62, 63 to each other and are arranged in the base 
plate 43. The flow channels 123 to 127 have, as is best 
seen in Fig 13, a curved, concavely constructed 
longitudinal shape so that on passage of the coolant or 
water 20 this is set in a correspondingly circular motion 
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' from the flush chamber 46 into the chamber 45 , as is 
schematically indicated by an arrow 128 in the region 18. 
By this means a turbulence at the surface of the object 7 
to be cooled and hence a massive coolant exchange is 
guaranteed , as a result of which the cooling effect is 
improved . 

.Furthermore it is decisive that the individual flow 
channels 123 to 12? are arranged close to the longitudinal 
web 44, as is best seen in Figs 15 and 16, in order thus to 
ensure the frequent coolant exchange on the surface of the 
object already described previous ly; This coolant exchange 
is likewise increased or improved by the higher flow rate 
of the coolant when flowing through the flow channels 123 
to 127 between the individual regions 13 to 18 with respect 
to the rate of advancement of the extruded object 7. This 
effect is further reinforced by the previously described 
circular motion - arrow 128, as this runs in the opposite 
direction to the extrusion direction - arrow 4 - subject to 
the construction of the flow channels 123 to 127. 

A further possible embodiment of the flow channel is shown 
in Fig 13 in dotted lines in the region of the flow channel 
127.. Viewed in the longitudinal direction this has an 
approximately rectangular cross section which in the 
transition from base to end wall is constructed with a 
rounded transition region. - 

In the region 15 of the cooling and calibrating device 5 a 
wing construction 129 following the flow channel 124 is 
shown which should intensify the agitation of the coolant 
or water 20 on passage from the flush chamber 46 into the 
chamber 45. The shape of this wing construction can be 
executed according to requirement and obviously be arranged 
in every chamber. 
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If the coolant or water 20 were to be pumped through the 
housing 19 of the cooling and calibrating device 5 solely 
with the coolant pump 23, the cooling effect would be 
relatively slight as the object 7 would be drawn through 
only by a quantity of liquid or quantity of coolant which 
is essentially static or moving forward at low speed. 

. In order to strengthen this flow movement and likewise to 
prevent any sinking of the moulded walls of the object 7, a 
vacuum is built up in the interior 83 of the housing 19 
which increases continually from the region 13 in the 
direction of the region 18. In the region 13 the vacuum is 
still relatively slight, as here the object 7 entering into 
the cooling and calibrating device 5 still has no high 
stability of shape, and increases continually up to region 
18 as here a cooling dependent on the coolant or water 20 
has already occurred and a hardening of the section is 
guaranteed . 



In order to be able to build up a corresponding vacuum, the 
intake opening 66 is again arranged in the end wall 41. 
The individual regions 13 to 18 have a flow connection via 
the flow openings 109 arranged in the support diaphragms 
34, 36 to 39 in the region of the covering plate 35. In 
the region 18 of the cooling and calibrating device 5, 
arranged in the side wall 31 is the discharge pipe 59 which 
opens out in a suction device, such as a cyclone 130. The 
cyclone 130 with the vacuum pump 25 preceding it in the 
discharge pipe 59 builds up the desired vacuum in the 
interior 83 on the one hand and also draws the coolant or 
water 20 with it. In the cyclone 130 the coolant or water 
20 is separated from the air and returned again to the tank 
22 by means of a coolant pump 131. Appropriate cooling 
devices for the coolant or water 20 can again obviously be '" 
provided optionally in the individual pipes. 
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It is, however, equally possible, as indicated in Fig 15, 
in addition to the connecting pipe 58 to arrange the 
connecting piece 27 in the side wall 31 in the region of 
the covering plate 35 in order thus to guarantee, a separate 
suction of air and coolant or water 20. Obviously also 
several connecting pipes 58 or alternatively connecting 
pieces 27 can be provided for suction. These do not have 
_ to be in one of the side walls 31, 32 but rather can also 
be arranged in the covering plate 35 or the base plate 43. 

The alternating overflow of coolant or water 20 from the 
chamber 45 into the flush chamber 46 and from there through 
the flow channel 123 into the chamber 45 of region 14 is 
best seen in Figs 15 and 16. In the region 14 the coolant 
or water 20 rises in the chamber 45. until the coolant level 
68 is reached and there overflows again over the upper side 
64 of the object 7 into the flush chamber 46. There a 
further coolant level 132 is formed located at a height 
below the upper side 64, as is indicated by a narrow line. 

In Fig 17. a further possibility for carrying out the 
construction of the flow channels 123 -127 is shown. In 
this the flow channel 123 illustrated in Fig 17 viewed in 
the longitudinal direction of the cooling and calibrating 
device 5 consists of two single channels 133, 134 arranged 
r beside each other. In order to achieve an appropriate 
turbulence or alignment of the coolant flow, the flow _ 
channels 123-127 or the single channels 133 and 134 can 
have any arbitrary cross sectional construction in their 
longitudinal or transverse extension to the extrusion 
direction - arrow 4. 

In. Fig 18 a further possible arrangement of inlet and 
outlet ports 62, 63 in the support diaphragms 34, 36 to 39 
is illustrated. The individual inlet and outlet ports 62, 
63 are arranged in the form of a plurality of ports 135 
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near the surface of the object viewed in the longitudinal 
direction in the individual support diaphragms again 
alternating on both sides of the longitudinal web 44. As a 
result the overflow of the coolant or water 20 from the 
chamber 45 into the flush chamber 46 of each individual 
region 13 to 18 is again guaranteed, by which in turn a 
good cooling action is achieved. Furthermore by the 
. arrangement of the ports 135 close to the surface in the 
region of the object 7 a laminar flow is achieved. This in 
turn has the effect of good cooling along the object 7. 

In Figs 19 to 22 a further possible variant embodiment of 
the cooling and calibrating device 5 is shown. As the 
basic construction corresponds essentially to the 
embodiments already described previously according to Figs 
13 to 16, in the description the same parts are provided as 
far as possible with the same reference symbols . 

The housing 19 through which the object 7 or the window 
section 8 is guided consists of the covering plate 35, the 
base plate 43, the end walls 40, 41 and the side walls 31, 
32 which thus enclose the interior 83. 

The interior 83 of the housing 19 is again sub-divided in 
its longitudinal extension in the extrusion direction - 
arrow 4 by the support diaphragms 34, 36 to 39 into the 
regions 13 to 18. The support diaphragms 34, 36 to 39 -are 
arranged in this embodiment in the extrusion direction - 
arrow 4 - so that they are separated at different distances 
112, 113, 114, 115, 116, 117 from each other or 
alternatively from the end walls 40, 41. Viewed in the 
extrusion direction - arrow 4 , the intervals 112 to 117 
increase continually from the end wall 41 in the direction 
of the end wall 40. By this means the object 7 from the 
extrusion die 3 running through the intake groove 11 and 
entering into the cooling and calibrating device 5 in its 
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initially still doughy state is better guided over a 
shorter distance by the apertures 65 arranged in the 
support diaphragms 34, 36 to 39 which form the section 
contour 33- Obviously, however, it is also possible to 
choose the individual distances 112 to 117 arbitrarily in 
order on the one hand to achieve the desired cooling and on 
the other hand to achieve the necessary support of the 
. object 7. Once the object 7 when passing through the 
cooling and calibrating device 5 has already cooled a 
little and is thus more firm, the interval 112 to 117 of 
the regions 13 to 18 can be continually enlarged- Such an 
arrangement of the support diaphragms 34, 36 to 39 is 
obviously also possible with the embodiment variants 
described previously. 

The individual support diaphragms 34, 36 to 39 are also in 
this embodiment inserted into recesses 118, 119 in the side 
walls 31, 32. 

In the extrusion direction - arrow 4, each of the regions 
13 to 18 is sub-divided by the longitudinal web 44 arranged 
between the underside 42 of the object 7 and the base plate 
43 into the chamber 45 and the flush chamber 46 oil both 
sides of the object 7. The height 47 of the longitudinal 
web 44 is again slightly smaller than the distance 48 
between the underside 4 2 of the window section 8 and the 
base plate 43 of the housing 19. The resultant gap between 
the upper side 120 of the of the longitudinal web 44 and 
the underside 42 of the object 7 has a thickness 121 
between 0.5 mm and 5 mm, preferably 2 mm, as a result of 
which a certain flow connection between the chamber 45 and 
the flush chamber 46 is formed. This is' sufficient also to 
cool the underside 42 of the object. 7 facing the 
longitudinal web 44 as is indicated schematically by an 
arrow 122. 
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A further advantage of this arrangement consists in that 
with the same height 47 of the longitudinal web 44 the 
lowest surface of the section contour 33 moulded in the 
support diaphragms, that is that which is nearest to the 
base plate 43 , always has about the same distance from the 
base plate 43. By varying the thickness 121 of the gap the 
cooling effect desired there can be simply controlled. 
.Thus the height of the section contour 33 can be adjusted 
exactly with respect to the surface of the base plate 43. 
The side walls 31, 32, the base plate 43, the covering 
plate 35 and the longitudinal web 44 remain unchanged and 
only the support diaphragms 34, 36 to 39 have to be 
interchanged. Obviously, however, it is also possible to 
mount both end walls 40, 41 likewise in recesses 118, 119. 
The fixing of the support diaphragms 34, 36 to 39 or of the 
end walls 40, 41 in terms of height occurs on the one hand 
by the base plate 43 and on the other hand by the covering 
plate 35. In order to be able to correct for possible 
manufacturing inaccuracies of the section contour with 
respect to the direction running transverse to the 
extrusion direction - arrow 4, the recesses 118, 119 are 
worked deeper into the two side walls 31, 32 than the width 
of the support diaphragms would require. By means of the 
so resulting play on both sides, a certain self -centring of 
the support diaphragms 34, 36 to 39 or of the end walls 40, 
41 by or on to the object 7 is possible. 

The coolant or the water 20 is stored in the tank 22 and is 
fed by the coolant pump 23 via the connecting pipe 58 to 
the region 13 and there rises in the chamber 45 over the 
upper side 64 of the object 7 until the schematically 
indicated coolant level 68 is reached. By means of the 
coolant or water 20 subsequently conveyed by the coolant 
pump 23, this overflows from the chamber 45 into the flush 
chamber 46 as is indicated schematically by the arrow 69. 
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The individual regions 13 to 18 again have a flow 
connection among themselves through flow channels 123, 124, 
125/ 126, 127 arranged alternately on both sides of the 
longitudinal web' 44 which connect the inlet and outlet 
ports 62, 63 to each other and are arranged in a sunken 
manner in the base plate 43. The flow channels 123 to 127 
have, as is best seen in Fig 19, a curved, concavely 
constructed longitudinal shape so that oh passage of the 
coolant or water 20 this is set in a correspondingly 
circular motion from the flush chamber 46 into the chamber 
45, as is schematically indicated by the arrow 128 in the 
region 18. By this means a turbulence at the surface of 
the object 7 to be cooled and hence a massive coolant 
exchange, above all a good heat transfer, is guaranteed, as 
a result of which the cooling effect is improved. 

Furthermore the cooling effect is additionally improved in 
that the individual flow channels 123 to 127 are arranged 
more closely on the longitudinal web 44, as is best seen 
from Figs 21 and 22, in order thus to additionally increase 
the freguent coolant exchange on the surface of the object 
7 already described previously. Thus the side wall of the 
flow channels 123 to 127 facing the longitudinal web 44 can 
be in alignment with the side wall of the longitudinal web 
44 or be arranged at a smaller distance of, to take an 
example^ 1 mm to 20 mm. 

This coolant exchange is likewise increased or improved by 
the higher flow rate of the coolant when, flowing through 
the flow channels 123 to 127 between the individual regions 
13, to 18 relative to the rate of advancement of the 
extruded object 7 . This effect is furthermore reinforced 
by the previously described circular motion of the coolant 
- arrow 128, as this runs in the opposite direction to the 
extrusion direction - arrow 4, subject to the construction 
of the flow channels 123 to 127. 
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Furthermore it is also possible to execute the flow 
channels according to the manner described in Fig 13 and 
illustrated in dotted lines . 

In order to strengthen this flow movement of the coolant or 
water 20 and likewise to prevent any sinking of the moulded 
. walls of the object 7 , a vacuum is built up in the interior 
83 of the housing 19 which increases continually from the 
region 13 in the direction of the region 18. In the region 
13 the vacuum is still relatively slight, as here the 
object 7 entering into the cooling and calibrating device 5 
still has no high stability of shape, and increases 
continually up to region 18 as here a cooling dependent on 
the coolant or water 20 has already occurred and a 
hardening of the section is guaranteed. 

In order to build up an appropriate vacuum, the intake 
opening 66 is again arranged in the end wall 41. The 
individual regions 13 to 18 have a flow connection via the 
flow openings 109 arranged in the support diaphragms 34, 36 
to 39. 

With this embodiment the flow openings 109 viewed in the 
extrusion direction - arrow 4 - have an approximately 
rectangular cross section with a width 136 and a height 
137 and are constructed as longitudinal slots. The flow 
openings 109 are arranged in each case in the upper region 
of the individual support diaphragms 34 or 36 to 39 and 
approximately centrally between the side walls 31 and 32 
and between the aperture 65 and the covering plate 35. 
Obviously, however, it is also possible to arrange the flow 
openings 109 laterally with respect to the aperture 65 and 
in a direction parallel to the base plate 43, but displaced 
or alternating with each other vertically to the extrusion 
direction, as is indicated in Fig 21 by dotted lines. With 
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this an upper edge 138 of the individual flow openings 109 • 
is arranged separated from the covering plate by a distance 
139. Thus by the size of the individual flow openings 109 
on the one hand the vacuum to be built up in the individual 
regions 13 to 18 can be regulated and on the other hand a 
self- regulating effect of the coolant level 68 can be 
achieved by the choice of the distance 139/ as is 
schematically illustrated in detail in Fig 19 on the basis 
of regions 15 and 16 . 

In normal operation the flow openings 109 serve to build up 
the vacuum in the individual regions 13 to 18 and have air 
flowing through them. If an accumulation of coolant or of 
water 20 now occurs, as is schematically indicated in 
region 15, the coolant level 68 rises up into the region of 
the flow opening 109 and partially seals this, as a result 
of which there is a reduction in the cross section of the 
latter. Subject to the reduction in cross section, the 
vacuum to be built up in the following regions 16 to 18 
rises still higher, as a result of which there is a 
reinforced suction on the coolant or water 20 in the flow 
channels 125 to 127 and in this fashion the coolant level 
68 sinks again to its normal state. As a result of this 
sinking the full cross section of the flow opening 109 is 
now available again to the air flowing through* as a result 
of which the desired vacuum or the build up of the vacuum 
in the individual regions 13 to 18 again assumes the 
preselected or desired operational state. Furthermore in 
the region of the flow opening 109 of the support diaphragm 
37 is schematically indicated by an arrow 140 that subject 
to the higher coolant level 68 in the region 15 also the 
coolant or water 20 also overflows through the flow opening 
109 into the following region 16 . In addition this 
overflow is further favoured by the rising vacuum in the 
following regions 17 and 18. 
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In the region 18 of the cooling and calibrating device 5, 
arranged in the side wall 31 is the discharge pipe 59 which 
opens out into a suction device, such as, eg the cyclone 
130. The cyclone 130 with the vacuum pump 25 preceding it 
in the discharge pipe 59 builds up on the one hand the 
desired vacuum in the interior 83 and also sucks off the 
coolant or water 20. In the cyclone 130 the coolant or 
. water 20 is separated from the air and fed back again by 
means of the coolant pump 131 to the tank 22. Obviously 
again appropriate cooling devices for the coolant or water 
20 can be optionally provided in the individual pipes. 

Obviously also several connecting pipes 58 or 
alternatively connecting pieces 27 can be provided for 
suction. These do not have to be in one of the side walls 
31, 32 but rather can also be arranged in the covering 
plate 35 or the base plate 43. 

The alternating overflow of coolant or water 20 from the 
chamber 45 into the flush chamber 46 and from there through 
the flow channel 123 into the chamber 45 of region 14 is 
best seen in Figs 21 and 22. Subject to the constantly 
growing vacuum in the consecutive regions 13 to 18 and the 
special construction of the flow channels 123 to 127, the 
coolant or water 20 surges or flows like a spring, as is 
schematically indicated by arrows 69 in Fig 22, in the 
direction of the covering plate 35 and so runs over from 
the chamber 45 via the upper side 64 into the flush chamber 
46 on the other side of the object 7. There it forms a 
further coolant level 132 with height located below the 
upper side 64 and the coolant enters into the respective 
inlet port 62 of the individual flow channels 123 to 127 
and this process of the coolant rising like a spring 
repeats itself accordingly in the following regions 14 to 
18. 
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The mounting or fastening of the individual support 
diaphragms 34/ 36 to 39 as well as the end walls 40, 41 in 
the housing 19 can take place in any form known from the 
prior art, such as eg by sticking f sealing, retaining 
strips, retaining studs, slots, sealing sections, grooves 
etc . 

In order better to illustrate the difference in level 
between the higher lying coolant level 68, 69 and the lower 
lying coolant level 132 also in figures already described 
previously, the coolant level 132 is also indicated 
schematically by thin lines in Figs 2, 3, 5, 8, 9, as well 
as 11 and 12. 

In practice it has in fact been shown that after starting 
the manufacturing process for the object 7, on stabilising 
the individual operating parameters, both the vacuum as 
well as the other conditions in the cooling and calibrating 
device 5 scarcely change again so that a value once set, is 
then retained without trouble even over quite long 
operating periods . 

The advantage of this swirling and rinsing of the object 7 
with the coolant and the frequent and intensive contact of 
a constantly changing part of the coolant with the surface 
of the object 7 results in a better heat transfer taking 
place between the object 7 and the coolant so that 
with a smaller quantity of coolant, the same amount of heat 
can be extracted from the. object 7 than for example when 
using spray nozzles with which the coolant is sprayed on to 
the window section 8 or the object 7 passing through the 
cooling and calibrating device 5. A disadvantage of the 
spray nozzles used hitherto Can therefore be avoided. This 
lies above all in the fact that impurities Or lime 
entrained in the coolant easily obstruct or block them as a 
result of which it is necessary to clean them frequently or 
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to replace them altogether in order to achieve a 
corresponding cooling effect. This entails in any case a 
dismantling of the cooling and calibrating device 5 and 
increased costs because of the production stoppage. 

As a result of the longitudinal flow which results from the 
individual flow channels 123 to 127 in combination with the 
-constantly rising partial vacuum in the individual regions 
13 to 18, all longitudinal sections or longitudinal grooves 
of the sections, such as for example mountings for glass 
strips or clutch sections or similar things, are in 
advantageous manner flushed at equally high speed compared 
to the speed of advancement of the section, higher relative 
to the housing 9. As a result a considerable improvement 
of the cooling action is achieved, compared for example to 
the usual spray cooling processes, as during spraying the 
liquid only gathers in such depressions or grooves and no 
exchange of liquid occurs on- the surface of the plastic 
section except in the region of the individual diaphragms. 

It is, further, to be taken into account that especially 
when the longitudinal web 44 has a small thickness 141 
transverse to the longitudinal direction of the section or 
a small cross sectional area, especially relative to the 
section to be cooled, and when the flow channels 123 to 127 
are arranged immediately adjacent to the longitudinal web 
44, a constant exchange of liquid occurs over a still - 
larger surface of the section to be cooled through the 
agitation of the coolant on the surface of the section and 
as a result a higher specific cooling action can be 
achieved. 



It has proved to be preferable when as an example the 
thickness 141 of the longitudinal web 44 is less than 10 
mm, preferably equal to or less than 5 mm. 
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In connection with the different partial vacuums in the 
individual regions 13 to 18 there results in combination 
with the flow channels 123 to 128 a transport of coolant 
like a surge or turbo jet in the region of the section to 
be cooled, as a result of which the advantages already 
mentioned previously are reinforced. 

As a result a lower propulsive output is required for the 
coolant pumps 23 in question on account of the reduced 
quantity of coolant to be conveyed and the total energy 
balance sheet when manufacturing such objects 7 is better 
in an advantageous manner than with the conventional 
cooling and calibrating devices 5. 

The supply and removal of coolant is indicated only 
schematically. Thus it is obviously possible to use any 
known device from the prior art as well as either a closed 
or open coolant circulation. 

In conclusion it is pointed out that for better 
understanding individual parts of the cooling and 
calibrating device 5 are illustrated in a highly 
simplified and schematic manner and, with regard to 
dimensions, in a disproportionate or distorted manner. 

Also individual details for carrying out the individual 
embodiments as well as combinations of individual 
executions of the different embodiment variants can form 
independent solutions according to the invention. 

Especially the individual executions shown in Figs 1 to 5; 
6; 7; 8 to 12; 13 to 16? 17? 18; 19 to 22 form the subject 
matter of independent solutions according to the invention. 
The relevant tasks and solutions according to the invention 
can be gathered from the detailed descriptions of these 
figures . 
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CLAIMS ; 

1. Process for cooling elongated, extruded objects 
in which the object has an upper edge and during its 
advancement in a longitudinal extrusion direction is 
exposed in successive regions to a higher partial vacuum 
and is cooled by a coolant washing round the object, 
wherein the individual regions in the extrusion direction 

.are separated from each other up to the upper edge of the 
object whereupon by means of the partial vacuum coolant is 
caused to move sequentially through successive regions thus 
cooling the object. 

2. The process according to claim 1 wherein by 
means of the partial vacuum coolant is drawn into a chamber 
of one region on one longitudinal side of the object and is 
either: 

(a) raised over the upper edge of the object 
whereupon the coolant overflows into a flush chamber 
located on the opposite longitudinal side of the object or 

(b) raised over an overflow edge of a support 
diaphragm extending substantially transversely to the 
extrusion direction to approximately the height of the 
object whereupon the coolant flows over the support 
diaphragm into a flushing chamber of an immediately 
following region in the extrusion direction. 

3. The process according to claim 1 or 2, wherein 
on both , longitudinal sides of the object at least one 
region is arranged and the regions arranged on the opposite 
longitudinal sides in the extrusion direction are displaced 
relative to each other and are consecutively flushed via 
overlapping end regions. 

4. • The process according to claim 1, 2 or 3, 
wherein the regions are arranged consecutively in the 
extrusion direction, encase the object and are separated in 



a substantially fluid-tight and gas-tight manner from the 
adjacent region or regions.. 

5. The process according to any preceding claim 
wherein the coolant drawn off by the greater partial vacuum 
in an immediately following region in the extrusion 
direction is raised in the following region over the upper 
edge of the object and overflows to the other longitudinal 
side of the object or overflows over a support diaphragm. 

6. The process according to any preceding claim 
wherein the partial vacuum in one region is established 
independently of that in the other regions . 

7. The process according to any preceding claim 
wherein vacuum differential between successive regions is 
determined by flow openings between the regions. 

8. The process according to any preceding claim 
wherein the partial vacuum for drawing off coolant from one 
region is built up by partial vacuum for drawing this 
coolant into the following region. 

9. The process according to any preceding claim 
wherein from the last region in the extrusion direction air 
for producing the vacuum and the quantity of coolant 
conducted through the region in a given time are drawn off 
jointly. 

10. Cooling device of an extrusion plant for 
installation behind an extruder in the extrusion direction, 
including a housing through which the extruded object 
passes, support diaphragms in the housing through which 
the object is guided and which divide the housing into 
consecutive regions, an inlet port and an outlet port for 
coolant and an exhaust opening which is connectable via an 



exhaust line with a suction intake of a vacuum pump and 
means for establishing partial vacuums in the regions for 
moving coolant fluid through the regions in the device with 
the partial vacuum in each region being higher than that in 
its adjacent region preceding it in the extrusion 
direction. 

11. The device according to claim 10 wherein at 
least one region is subdivided into a chamber and a 
flushing chamber by a longitudinally disposed web. 

12. The device according to claim 11 wherein the 
web extends from a base plate of the housing up to an 
underside of the object. 

13. The device according to claim 10 or 11 
including a port between the consecutive regions, at least 
two said support diaphragms arranged between end walls of 
the housing and a longitudinal web between a housing 
covering plate and an upper side of the object arranged 
between the end walls wherein on each of the successive 
support diaphragms a partition is arranged with which space 
between the support diaphragm, the covering plate, the 
longitudinal web and one housing side wall is closed by one 
partition and space between the support diaphragm, the 
covering plate, the longitudinal web and an opposite 
housing side wall is closed by the partition arranged oil 
the immediately following support diaphragm in the 
extrusion direction. 

14. The device according to claim 13 wherein in 
each case between an end wall and a partition and if need 
be partitions following immediately on each other, the 
longitudinal web and a right side wall as well as between 
an end wall and a partition and if need be two partitions 
following immediately on each other, the longitudinal web 



and the opposite left side wall, one region is constructed - 
in each case and the following region in the extrusion 
direction is evacuated to a prede terminable higher partial 
vacuum compared to the immediately preceding region. 

15. The device according to any one of claims 10 
to 14 wherein the inlet and outlet ports of two 

_ consecutive regions are connected by channels arranged 
outside the regions. 

16. The device according to any one of claims 10 
to 15 wherein the inlet and/or outlet port or slots 
provided for connecting consecutive regions are arranged in 
the support diaphragms. 

17. The device according to any one of claims 10 
to 16 wherein the first region in the extrusion direction 
and/or the last region in the extrusion direction are 
connected with a cooling fluid tank or with a coolant pump 
via in each case a connecting channel with a connecting 
and/or discharge pipe. 

18. The device according to any one of claims 10 
to 17 wherein the last region in the extrusion direction is 
connected via a discharge pipe and a vacuum pump to a 
cyclone from which coolant fluid is pumped by a coolant 
pump to a coolant tank. 

19. The device according to any one of claims 10 
to 18 wherein an intake opening for ambient air is arranged 
in a housing end wall. 

20. The device according to any one of claims 10 
to 19 wherein air flow openings are arranged in the support 
diaphragms . 



21. The device according to any one of claims 10 
to 20 wherein each region is connected via an individual 
pneumatic connection with an exhaust pipe, suction pipe or 
an individual vacuum pump. 

22. The device according to any one of claims 10 

to 21 wherein all regions are connected via intake openings 

- and/or flow openings to a central discharge pipe and/or 
exhaust pipe. 

23. The device according to any one of claims 10 
to 22 wherein each region has a chamber communicating with 
the coolant inlet port or communicating with a preceding 
region and a flush chamber arranged between the former and 
the chamber of the following region in the extrusion 
direction, and wherein a coolant level in the chambers is 
higher than a coolant level in the flush chambers. 

24. The device according to any one of claims 10 
to 23 wherein the partial vacuum in a region is higher by 
at least 0.002 bar than that in the preceding region in the 
extrusion direction. 

25. The device according to claim 24 wherein the 
partial vacuum between successive regions is at least 0.005 
bar. 

26. The device according to any one of claims 10 
to 25 wherein a thickness of a gap between a side of the 
object and a confronting side of the longitudinal web is 
between 0.5 mm and 5 mm. 

27. The device according to claim 26 wherein the 
gap is 2 mm. 

28. The device according to any one of claims 10 
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to 27 wherein the distance between adjacent support 
diaphragms or a housing end wall and a support diaphragm 
increase in the extrusion direction. 

29. The device according to any one of claims 10 
to 28 wherein the support diaphragms or partitions 
situated above the diaphragms are mounted in recesses of 
housing side walls, 

30. The device according to claim 29 wherein a 
distance between the faces of the recesses facing each 
other transversely to the extrusion direction is greater 
than the width of the support diaphragms or partitions. 

31. The device according to any one of claims 10 
to 30 wherein the inlet and/or outlet ports of the regions 
and/or slots are arranged at a small distance from an 
aperture of a support diaphragm distributed over the 
surface regions facing a coolant flush chamber. 

32. The device according to any one of claims 

10 to 31 wherein the inlet and outlet ports of the regions 
are connected by flow channels arranged in a sunken manner 
in a housing base plate on its interiorly facing side. 

33. The device according td claim 32 wherein the 
flow channels extend parallel to the extrusion direction. 

34. The device according to claim 32 or 33 
wherein the flow channels extend at a slope to the 
extrusion direction. 

35. The device according to any one of claims 32 
to 34 wherein an object guiding aperture of at least one 
support diaphragm projects above at least one of the flow 
channels or a flow channel vertical side wall nearest to 



the longitudinal web in a direction perpendicular to the 
extrusion direction. 

36. The- device according to any one of claims 32 
to 35 wherein the flow channels are arranged in the base 
plate in a plane extending parallel to the extrusion 
direction and perpendicular to the base plate. 

37. The device according to any one of claims 32 
to 36 wherein the flow channels extend in each case at 
least as far as a central point between two adjacent 
support diaphragms or between a housing end wall and an 
adjacent diaphragm and are arranged one behind the other in 
the extrusion direction and bound a region in each case. 

38. The device according to any one of claims 32 
to 37 wherein the flow channels have a rectangular cross 
sectional shape in plan view. 

39. The device according to any one of claims 32 
to 38 wherein the flow channels have a rectangular or 
concave cross section in a vertical plane parallel to the 
extrusion direction. 

40. The device according to any one of claims 32 
to 39 wherein the flow channels have a rectangular cross 
section, in particular with rounded angles, in a plane - 
parallel to the extrusion direction and perpendicular to a 
housing base plate. 

41. The device according to any one of claims 32 
to 40 wherein the flow channels connecting in each case one 
region with the preceding and following region in the 
extrusion direction are displaced relative to each 
transversely to the extrusion direction. 
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4 2 . The device according to any one of claims 32 
to 41 wherein the flow channels between one region and a 
preceding and following region overlap each other in the 
extrusion direction. 

43. The device according to any one of claims 32 
to 4 2 wherein several single channels for connecting two 
regions immediately adjacent to each other are arranged in 
a transverse plane extending perpendicular to the 
longitudinal direction. 

44. The device according to any one of claims 32 
to 43 wherein the flow channels which connect a region with 
the region preceding it are arranged between the 
longitudinal web and a housing side wall and the flow 
channels between this region and the region following it in 
the extrusion direction are arranged between the 
longitudinal web and an opposed housing side wall. 

45. The device according to any one of claims 10 
to 44 wherein flow openings are constructed as longitudinal 
slots which have a greater vertical extent than width. 

46. The device according to any one of claims 10 
to 45 wherein the flow openings are arranged between 
apertures in the support diaphragms and a housing covering 
plate so that a lower edge of the flow openings allocated 
to the apertures is distanced from one of the edges of the 
aperture nearest to this. 

47. The device according to any one of claims 10 
to 4 6 wherein a flow opening is arranged opposite an 
aperture in a support diaphragm in a direction parallel to 
the base late but laterally displaced perpendicular to the 
extrusion direction. 
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48. The device according to any one of claims 10 
to 47 wherein a thickness of the longitudinal web parallel 
to a housing base plate but perpendicular to the extrusion 
direction is smaller than 10 mm. 

49. The device according to claim 48 wherein said 
thickness is smaller than 5 mm. 

50. The device according to any one of claims 10 
to 4 9 wherein a housing side wall of a region 
interconnecting flow channels facing the longitudinal web 
is in alignment with a side wall of the longitudinal web 
facing housing side walls or is arranged at a small 
distance of less than 10 mm therefrom. 

51. A cooling device substantially as herein 
described with reference to Figs. 1 to 7 or Figs. 8 to 12 
or Figs. 13 to 18 or Figs. 19 to 22. 

52. A cooling process substantially as herein 
described with reference to the accompanying figures. 
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